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X-Band Radar Antenna 
384 Transmit/Receive Modules 
X-Band Downlink Antenna 
Data Rate: 300 MBit/sec 
256 Gbit Solid State Mass Memory 
S-Band TM/TC Antenna 
Thrusters 
Wet mass:  1209 kg 
Orbit average power:  800 W  
Size:  5 m height  ×  2.4 m diameter 
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TerraSAR-X Acquisition Modes 
 
 













2/1 x 1.7/1.1 m 
10 x 10/5 km 
Sliding 
Spotlight 
(SL/HS) 2 x 3.3 m 
30 x 50 km 
Stripmap 
1 x 0.24 m 
2.5 x 5 km 
Staring 
Spotlight 
2 x 18.5 m 
100 x 150 km 
ScanSAR  
(4 Beams) 
7 x 40 m 
200 x 200 km 
ScanSAR  
(6 Beams) 
2 new modes operational  
since mid 2013 
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Wide ScanSAR 
German Bight 
220 km × 500 km 
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High Resolution SAR Imaging with TerraSAR-X 
SAR Instrument Status: T/R Modules 
• Both TSX-1 and TDX-1 instruments show very stable operation since launch 
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SAR Instrument Status: Gain 
DLR.de  •  Chart 8 
• Both TSX-1 and TDX-1 instruments show very stable operation since launch 
• T/R Modules perform well within the requirements 
• Instrument Total Gain shows normal behaviour 
 
Redundant SAR chain permanent switched on Redundant SAR chain activation + experiments 
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TDM Status Auf die Zeitspanne: seit Anfang der Mission 
und 3rd+4th Year 
 
> Lecture > Author  •  Document > Date DLR.d
e  •  
Chart 
9 
DLR.de  •  Chart 9 
> EUSAR 2014 • Status of TanDEM-X DEM Acquisition, Calibration and 
Performance • D. Schulze > 2014-06-04 
TerraSAR-X-ad -on for 
Digital Elevation Measurements 
Launched: 21-Jun-2010 
* slopes below/above 20% 
 Spatial Resolution Absolute Vertical Accuracy (90%) 
Relative Vertical Accuracy 
(point-to-point in 1° cell, 90%) 
DTED-1 90 m x 90 m < 30 m < 20 m 
DTED-2 30 m x 30 m < 18 m < 12 m  
TanDEM-X 12 m x 12 m < 10 m < 2 m / 4 m * 




height error single point errors 
(90% confidence interval) 
point-to-point errors 




relative height error 




90% 2.33 hh σ∆ ≈ ⋅
* slopes below/above 20% 
  
 
SRTM                                                                          TanDEM-X 
 Coal Mine Hambach - Germany 
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Standards for Digital Elevation Models 






































 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
German Call for Proposals for a Future Earth Observation Mission
Phase A Study
Selection of TanDEM-X for Phase A Study
Final Decision
TSX Launch and Operation
TDX Launch and Operation
Phase B/C/D
TanDEM-X Challenges 
DLR.de  •  Chart 11 ASAR 2015 TerraSAR-X and TanDEM-X Mission Status 













TanDEM-X Global DEM Acquisition Plan 
1st Global Coverage 
• Small baseline (~200 m) 
• Height of Ambiguity ~ 50 m 
 
2nd Global Coverage 
• Increased baseline (~300 m) 
• Height of Ambiguity ~ 35 m 
 
Combination: 
• Dual Baseline Phase Unwrapping 
• Improved relative height accuracy 
3rd Year 
• Antarctica  
• Difficult terrain to account  
    for shadow & layover 
     Different viewing geometry  
•  Deserts 
4th Year & Beyond 
• TanDEM-X Science Phase 
• Local High-Resolution DEMs 
• Global DEM improvement & 
• Complementary products 
      2010 
 
     Comm. 
     Phase 
2011 
 







Difficult Terrain &  
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Coverages on the Global Map: 2010-2014(5) 
2011 23 4
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Very flat  
incidence angles 
Left-Looking Right-Looking 
3rd Year Antarctica Acquisitions – May - July 2013 + 2014 
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 RawDEMs over Antarctica vs ICESat: Preliminary Results 
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TanDEM-X – ICESat [m] 
Temporal changes and snow penetration of X-Band in comparison with ICESat visible 
No ICESat data 
available 
Acquisition of Sandy Deserts 
 Incidence Angle: 42.5° 
Coherence: 0.35 
Incidence Angle: 23° 
Coherence: 0.78 
nominal steep 
15° 48° 28° 
Arabian 
Desert 
- Coherence - 
Sandy Deserts 
• low backscatter  low coherence  high rel. height error 
• Smaller incidence angles: 15o - 28o (nominal 28o – 48o) 
Sandy Deserts with topography 
• acquisition with different viewing geometry as for mountainous 
regions 
















Final DEM – Absolute Height Accuracy 
99.7 % of the Tiles have 10 m or better 90 % Linear Accuracy 
Accumulated Absolute Height Accuracy with 90% Linear Error: 1.13 meters 
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  98.6% of Final DEMs Achieve Relative Height Accuracy Specification (2m/4m) 
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Data Coverage: Comparison with SRTM Rev. 1.0 
• Voids occur when: 
• No data was available for example, Shadow/Layover or missing coverage 
• The data has too poor quality for example, low signal return 
• The pixel is over water 
Same Tile from TanDEM 










Percent Invalid per Tile 
SRTM: 21% TanDEM-X: 0.06% 
Percent Invalid per Tile 










SRTM: 4.2% TanDEM-X: 1.0% 
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TanDEM-X Science Phase 
• 15 months duration (October 2014 … December 2015) 
 
• Dedicated to the demonstration of innovative techniques and experiments 
(secondary mission objective of the TanDEM-X mission) 
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Formation Configuration during the Science Phase 
Oct 2014 –Feb 2015 
 
Pursuit monostatic 
76 km along-track 
Satellite drift in 104 days 

















Argument of Latitude / deg 
0 180 360 
350 
700 
from Dec. 2014: Dual Receive Antenna Mode 
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Large bistatic 














Latitude over elipsoid / deg 








Challenges in large bistatic: 
- Spectral Shift 
- Synchronization Link 
- Timeline Schedule 
- Load on TerraSAR-X 
Mission Outlook 
• 2016 
• Close bistatic formation with nominal formation parameters 
• TerraSAR-X: continuing operations with both satellites 
• TanDEM-X: global DEM expected to finish in autumn 2016 
• TanDEM-X: further science and HDEM acquisitions 
 
• Agreement between DLR and AIRBUS D&S for mission continuation beyond 
2016 
 
• Based on available onboard resources operation up to 2020 predicted for both 
satellites  
 
• Interested in products: 
• TerraSAR-X Science Portal: http://sss.terrasar-x.dlr.de/ 
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